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ABSTRAK 
Kajian ini adalah mengenai analisa simulasi tentang kesan-kesan terhadap rectangular 
microstrip patch antenna dimuatkan dengan bahan yang mempunyai permittivity yang tinggi. 
Kajian ini melibatkan penggunakan perisian daripada persamaan-persamaan dengan 
mengunakan perisian Matlab dan simulasi dengan menggunakan perisian Microwave Office 
2002. Pelbagai permittivity E, dari nilai 3 hingga 16 digunakan. Selain dari permittivity, ada 
beberapa dimensi yang turut terlibat seperti frekuensi operasi, ketebalan bahan dan loss 
tangent. Perisian Matlab digunakan untuk menghasilkan kesan terhadap saiz antenna 
manakala Perisian Microwave Office 2002 digunakan untuk menghasilkan kesan terhadap 
prestasi antenna dengan berpandukan carta Smith, VSWR, Return Loss atau Magnitude S1I 
dan carta impedance daripada permittivity yang berbeza. Daripada kajian ini kita boleh 
mengetahui kesan-kesan memuatkan bahan ke atas rectangular microstrip patch antenna 
terhadap saiz dan prestasi dan terhadap saiz microstrip line. Daripada kajian ini dapat 
disimpulkan bahawa penurunan prestasi antenna boleh diperbaiki dengan mengubah ketebalan 
bahan. 
ABSTRACT 
This research work is about the simulation study of the effects of rectangular 
microstrip patch antenna loaded with materials of high permittivity. This research work 
involves applying software from the equations using Matlab Software and simulation using 
Microwave Office 2002 Software. Various number of relative permittivity s, - from 3 to 16 to 
be used. Besides relative permittvity sr, there are several dimensions involved which 
comprising frequency of operation, thickness of substrate and tangent loss. Matlab Software 
was used to produce effects on antenna size and Microwave Office 2002 Software was used to 
produce effects on antenna performance using Smith Chart, VSWR,. Return Loss or S11 
Magnitude and impedance Chart with different of relative permittivity sr. From this research 
work we may know the effects loading materials on rectangular microstrip patch antenna on 
its size and performance and on microstrip line size. This research work can be concluded 
with the loss of antenna performance could be improved by varying the substrate thickness. 
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CHAPTER 1 
INTRODUCTION 
1.1 Project Overview 
The small sizes of today's handset are the big challenge for antenna design at the same 
time the antenna should be small as well. A maximum of antenna performance in terms of 
bandwidth, gain and coverage is demanded. The antenna design must consider the electrical 
characteristics of antenna that included return loss (input impedance), bandwidth, gain and 
radiation patterns, operating frequency and diversity. Since antennas were first used, the 
reduction of antenna dimension by dielectric loading has been considered ever. Practical 
implementation to the availability and effective cost of dielectric materials in industry has 
been closely tied. Recently, the use of materials with high permittivity has rekindled attention 
on helix, microstrip, and dielectric resonator antenna. The loss in antenna gain had to be 
compensated for by the margin allocated in the system design. Therefore, most of the 
materials used for loading were of dielectric constant 10 or lower. Applications of microstrip 
antennas on high dielectric constant substrate er are of growing interest due to their compact 
size and conformability with monolithic microwave integrated circuit (MMIC). However, we 
should no forget there are some disadvantages with the use of high dielectric constant 
substrate & such as narrow bandwidth, low efficiency and poor radiation patterns, which 
1 
result from the pronounced excitation of surface waves in the other hand with the size of 
antenna become smaller with loading materials of high permittivity Er of 10 or lower [1]. 
In the end of 1950s, the microstrip patch antenna is dated back where famous figures 
like Professor Deschamp and Gutton invented the first microstrip patch antenna [1]. A thin 
radiating metal piece of arbitrary shape, separated from a ground plane by a dielectric 
substrate, as illustrated in Figure 1.1 [1]. 
Element of patch 
Dielectric substrate sr Metal/Ground 
Figure 1.1 Microstrip Patch Antennas. 
In the late 1970s, the development later begins rapidly. In the early 1980s, design and 
modeling techniques of the microstrip patch antenna technology was well established [1]. 
This is credited to several of its inherent characteristics like being low profile, lightweight and 
inexpensive. The microstrip traveling wave antenna and the microstrip slot antenna were the 
other two categories of microstrip antennas besides the microstrip patch antennas [1]. 
2 
1.2 Objectives 
The objectives of this project are as follows: 
i. To identify types of microstrip antenna and microstrip line. 
ii. To apply the Rectangular Microstrip Patch Antenna and Microstrip Line equations 
using Matlab Software. 
iii. To produce Rectangular Microstrip Patch Antenna with sr 3 to 16 using Microwave 
Office 2002 Software. 
iv. To analyze effects on antenna in high F based on results from Matlab Software and 
Microwave Office 2002 Software. 
v. To conclude that the loss of antenna performance in high sr could be improved by 
varying the substrate thickness. 
3 
1.3 Project Outline 
Chapter 1 describes the project overview and project objectives. The literature review 
for Chapter 2 explains structure of microstrip line, basic characteristics of microstrip antenna, 
and feeding technique. In this chapter also describes dielectric materials, substrate for 
microstrip antennas, and antenna parameters. Chapter 3 explains the methodology of this 
research works that include the flow chart to achieve the research works objectives, and the 
research works procedure. Chapter 4 discusses the results and analysis of the research works. 




2.1 Microstrip Line 
The common alternative used to realize integrated circuits for microwaves is 
microstrip structure, radar and communication purpose. The photolithographic process 
originally developed for an electronic circuit is simple, small, lightweight and inexpensive. 
Therefore, many devices can be implemented on the same substrate such as semiconductors, 
dielectric resonators, and antennas. A microstrip line is illustrated in Figure 2.1 (a) [1]. A 
sketch of the electric field and the magnetic field pattern around it as illustrated in Figure 2.1 
(b) [1]. The width w and the height of the substrate h are important parameters apart from 
relative permittvity E, However thickness of the top conductor usually can frequently be 






Figure 2.1 (a) Microstrip Line, (b) Field pattern 
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For a given dimension of microstrip line, the characteristic impedance can be 















2.2 Basic Characteristics of Microstrip Patch Antenna 
A thin sheet layer of low-loss insulating material called the dielectric substrate s. as 
illustrated in Figure 1.1. As it provides a stable support for the conductor strips and patches 
that make up connecting lines, resonators and antennas, it is considered the mechanical 
backbone of the microstrip circuit. Moreover, it preventing unwanted radiation in circuits and 
fulfills an electrical function by concentrating the electromagnetic fields. The electrical 
characteristics of the antenna are also largely determined by its permittivity and thickness. 
The ground plane located at the bottom layer of the dielectric is completely covered with 
metal. Patched at the topside of the dielectric therefore antenna or circuit pattern can be 
printed. Figure 2.2 [6] depicts the different shapes, which the radiating patch element may 
take the form of. The attractive radiation characteristics, especially low cross polarization 
radiation makes the square, rectangular, dipole also known as strip and circular shapes the 
simplest and common in terms of analysis and fabrication [6]. 
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Figure 2.2 Patch Patterns 
Ring sector 
In high performance aircraft, spacecraft, satellite and missile applications, low profile 
antennas may be required where ease of installation, cost performance, size, aerodynamic 
profile and weight are constraints. These microstrip antennas are manipulated because of their 
inherent characteristics, in order to meet all these requirements are as follows: 
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